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Design and Implementation of Impedance Matching Circuit for Inductive
Radio Frequency Ion Source

Alireza Zerehpoush ', Hossein Afarideh !, Zafar Riazi Mobaraki *
1. Department of Radiation Applications, Faculty of Physics and Energy Engineering, Amirkabir
University of Technology, 4311-159163, Tehran, Iran
2. Research Institute of Physics and Accelerators, Nuclear Sciences and Technologies Research Institute,
3486-11365, Tehran — Iran
Abstract:

Every ion accelerator initially needs an ion source to accelerate the particles. The neutron
generator electrostatic accelerator of the Nuclear Science and Technology Research Institute is of
the Cocroft Walton type and is designed and built to accelerate hydrogen ions and deuterons up
to 150 keV energy. This accelerator uses an inductive radio frequency source with a power of 120
watts at a frequency of 71 MHz. One of the challenges in the current radio frequency generator
circuit is the return power from the ion source. This return power, in addition to reducing the
output current of the ion source, which leads to a decrease in its efficiency and can damage its
radio frequency generator circuit. In order to solve the problem of return power and increase the
efficiency for this inductive radio frequency ion source, the impedance matching circuit was
designed and built. In this matching circuit, in order to find the most appropriate combination,
several simulations were performed in ADS software. According to the performed simulations,
the impedance matching circuit was designed using two capacitors with an L combination. This
impedance matching circuit was able to solve the problem of miss match the impedance of the
load and the return power of the inductive radio frequency ion source.

Keywords: impedance matching circuit, tunable matching network, Inductive radio

frequency ion source
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